Introduction
Grain yields of field crops in the mountain region of Croatia are considerably lower than in lowland area of Croatia, mainly as affected by soil and climatic limitations. For example, mean grain yields in Lika-Senj County (LSC) and Croatia (state mean) were as follows (3-year means: 2001-2003) : wheat 2.41 and 3.74 t/ha, maize 1.872 and 5.15 t/ha, respectively. Shortage of plant available phosphorus (P) and soil acidity have been found as main nutritional problems in this area. Aim of this study was ameliorative P fertilization influences on nutritional status of soil situating in Lika (continental part of LSC) region. Response of maize to applied fertilization were elaborated in previous studies (Kovacevic et al., 2002; Kovacevic and Buzasi, 2005) .
Material and methods
General information about Lika region with emphasis on wheat and maize yields Lika region is southern part of the mountain region of Croatia. According territorial division until end of 1992 it covered five municipalities (Donji Lapac, Gospic, Gracac, T. Korenica and Otocac) of total area 5563 km 2 or 9.8% of state territory. Since 1992 this region has been majority integrated in the LSC. Yields in the LSC for the 1996-2003 period were 2.53 t ha -1 (wheat) and 2.03 t ha -1 (maize), and they were for 43% (wheat) and 67% (maize) lower than in eastern Croatia (Table 1) . (Kovacevic and Basic, 1997) . The field experiment, soil sampling, chemical and statistical analysis The field experiment with increased rates of P fertilization was conducted on Brinje soil of moderate fertility at the beginning of May 2001. Soil is acid reaction with low levels of plant available phosphorus and based on its hydrolitical acidity, liming could be useful for increase of soil fertility (Table 2 .). Four rates of ameliorative P fertilization were applied in form of monoammonium phosphate (MAP: 12% N + 52% P 2 O 5 ) as follows (Kovacevic et al. 2002) . Soil sampling (15 individual sampling wit the auger to depth of 30 cm) was made in May 2005 from each plot (total 20 samples). Nutritional status of P and K in soil was made by extractions with AL-solution (Egner et al. 1960 .) Soil reaction and organic matter were determined according to ISO (1994 ISO ( , 1998 . Mobile fraction of the individual elements were extracted with ammonium lactate -EDTA (pH 4.65) according to Lakanen and Ervio (1971) and their concentrations were determined by inductively coupled plasma. Results and discussion Applied fertilization considerably influenced soil pH, and hydrolitical acidity, available phosphorus status as well. For example, by application of 2000 kg P 2 O 5 ha -1 pH in KCl was decreased to level 3.95 or 0.76 unit. At the same time hydrolitical acidity was increased to 7.13 cmol kg -1 or for 2.05 units. In general, influences of P fertilization on mobile fractions of tested elements in soil were low. For example, significant influence of P fertilization was only found on P, Cr and Ba status. Also, status of harmful elements in soil was low and this phenomenon is an indication of sustainability of Lika region and applied fertilization as well (Table 3 ). In our experiment with increased P fertilization, corn grain yields were increased for 30% compared to the control and they were as follows: 6.87, 7.89, 7.81, 8.96 and 9.02 t ha Similar nutritional problems have been found in northern Bosnia (Komljenovic et al. 2006) . For example, by four rates of P and K fertilization up to 1500 kg P 2 O 5 ha -1 in Knespolje area maize grain yields were increased up to 32% in comparison to the control. Loncaric et al. (2005) applied 500 and 1000 kg ha -1 P 2 O 5 and K 2 O alone and in their combination + standard fertilization in spring 2003 on soil of moderate fertility. Although low levels of P and K were found by the soil test, maize yields were similar for applied treatments for the 2003 and 2004 growing seasons. In this study, adequate levels of P, K, S, Ca and Mg, as well as high levels of Mn in maize leaves (the ear-leaf at silking stage) were found. K fertilization significantly increased K concentrations, while Ca and Mg concentrations were decreased. Also, P concentrations were increased as affected by P fertilization. Zinc concentrations in maize were decreased due to application of P, while S, Fe and Mn status in plants were mainly independent on applied fertilization. Banaj et al. (2006) applied three rates of P fertilization up to 2000 kg P 2 O 5 ha -1 on hydromorphic soil of Sava valley area. Leaf P, Mg, Mn and Fe concentrations increased by application of the highest rate of P. At the same time, K, Ca, Zn, Cu and Fe concentrations significantly decreased. Especially influences of P fertilization were found for Zn status in maize leaves (70 and 40 ppm Zn, for the control and 2000 kg P 2 O 5 ha -1 , respectively). However, low influences of applied fertilization on maize yields over 3-year period were found. We presume that mainly favourable weather conditions could be responsible for low influences of fertilization on maize yields.
Conclusion
Ameliorative fertilization with P fertilizer resulted by positive (increases of mobile fraction of P up to more than 4-fold, and AL-soluble P up to 6-fold) and negative (hydrolitical acidity increases up to 2.05 cmol kg -1 ) effects in soil. It is important that mobile fraction of harmful elements, especially Cd, were in all applied treatment in level of the control. For alleviation of negative effects we recommend combination ameliorative fertilization with liming.
